Growth rate of cultured Novikoff rat hepatoma cells as a function of the rate of thymidine and hypoxanthine transport.
Novikoff rat hepatoma cells were propagated in suspension culture in the presence of 1 micron methotrexate and various concentrations of hypoxanthine (or adenosine plus guanosine) and thymidine and with or without the inhibitor of nucleoside and purine transport, Persantin (dipyridamole). Methotrexate-treated cells failed to replicate and died even if the medium was supplemented with either thymidine or a purine source, but normal replication occurred when both were present. The additional presence of Persantin reduced the rate of transport of thymidine or hypoxanthine and thus their incorporation into the nucleotide pool and decreased the rate of cell replication. The growth rate of the cells was directly proportional to the rate of incorporation of thymidine (in the presence of excess hypoxanthine) or of hypoxanthine (in the presence of excess thymidine) until the normal maximum growth rate was obtained. Normal cell replication in the presence of methotrexate and Persantin occurred only when the medium was supplemented with 500 micron hypoxanthine and 30 micron thymidine. The results illustrate a dependence of the growth rate of mammalian cells on the rate of transport of essential nutrients into the cell.